ABSTRACT
INTRODUCTION
E-repositories and journals supported by open source software mainly contain Open Access literature. Open Access literatures are "digital, online, free of charge and free of most copyright and licensing restrictions" (Suber 2004 (Suber , 2007 . There are two ways in which Open Access literature can be delivered, and these are through: (a) Open Access repositories and (b) Open Access journals. There is a distinct difference between the two. The former can be either hosted by single institutions or cross institutional and provides an avenue for individuals and institutional members to deposit works which are then made freely available. In this situation, no peer reviewing process is undertaken as the repository merely acts as an archival platform. The contents are mainly preprints, post prints or both, unpublished scholarly works such as theses, dissertations, final year project reports, research reports and teaching resources. These contents are usually maintained by universities, research laboratories or groups, professional societies and associations that commission the repositories. The latter, Open Access (OA) journals refer to electronic journals, which give access to all users and are subscription free. Peer reviewing is undertaken in OA journals and, in this case the accepted articles will then be made freely available to users. There is a difference between Open Access and free access. Open Access imply free to view, use, distribute and the copyright is held by the author. Free access can mean free access but with restrictions in terms of use, to redistribute and the copyright is often held by the publishers or creators.
The Berlin Declaration (2003) promotes the Internet as the functional instrument for worldwide sharing of scientific knowledge derived from research funded by educational institutions, libraries, archives and museums. The Declaration therefore called for an open committment to Open Access to contributions of all forms of knowledge. As a result of the Open Access movements, there is now a number of open source software available for building both repositories and journals. Most of the Open Access repositories and journals are free. In some cases, the cost is incurred by the authors themselves for publishing their works, whilst the works are completely free to users. An Open Source Software Directory is available (http://www.opensourcesoftware directory.com/), developed by Jeroen Verhoectx, which currently lists 843 applications divided into four categories; for home users, businesses, administrators and developers.
OBJECTIVES
The objectives of this paper are:
(a) to define and describe the growth trends of Open Access repositories and Open Access journals and (b) to propose the roles libraries can play in promoting these initiatives.
METHODOLOGY
This is a descriptive paper where information about the trends and growth of repositories and journals are collated from monitoring initiatives comprising ROAR (Registry of Open Access Repositories), Open DOAR (Open Directory of Repositories), DOAJ (Directory of Journals) and Web Ranking of World Repositories by the Cybermetrics Laboratory in Spain. The information about increased visibility and citations achieved by articles are evidenced from published literature.
REPOSITORIES
Many of these repositories are set up by universities or research institutions to handle their own institutional research resources. D-Space, for example, was set up by Massachusetts Institute of Technology to hold their entire intellectual output. This repository is linked to similar archives at other research institutions, thus creating a "seamless worldwide network, where multiple databases could be searched as if they were a single entity" (Ware 2004) . D-Space initially costs MIT US$2.4 million and was jointly sponsored by Hewlett-Packard of Palo Alto, California. Such a repository is vital in helping institutions create and maintain their own archive for the posterity of all digital documents and data they generate themselves. This is different from cross-institutional repositories such the arXiv.org (http://arxiv.org/), an archive designed to serve communities in specific disciplines (physics, mathematics, non-linear sciences, computer science, quantitative biology, quantitative finance, and statistics). The institutional repositories provide publishing tools, which could be easily handled by academics to self archive their own works. Most archives comply with the standards initiated by the Open Archive Initiatives (OAI) (http://www.openarchives.org/) for describing documents and digital objects. The standard unite all distributed archives that use it and facilitate searching as if they were one, by either using the search engine provided by the OAI service providers or by general search engines like Google. These repositories allow access to most of their content with some imposing restrictions to documents such as theses and dissertations or e-textbooks written by their academics. Such repository is becoming a common feature of a modern university and an indication of a reformed scholarly communication where the institution provides a set of services for the management and dissemination of digital materials created by the institution and its members. As these resources are on Open Access, it would enhance institutional prestige by making their research output more visible. This is therefore done in the spirit which Harnad (2003) had previously advocated, that is, "selfarchiving". A list of institutional archives worth mentioning is listed in SPARC: collected repositories (SPARC 2007 (SPARC -2010 and is available at http://www.arl.org/sparc/repositories/collectedrep.shtml, the Registry of Open Access Repositories (ROAR) (Registry 2007 (Registry -2010 and Open DOAR (Open DOAR 2006 .
Even though the number of OA repositories is growing, the idea of institutional selfarchiving has only caught on in recent years as there was concern about plagiarism. Ware (2004) surveyed 45 institutional repositories and found that the average number of contents held was low. Most of the contents were pre-prints, theses and dissertations submitted by early ICT adopters. This situation was found to be the result of poor academic participation and this reluctance cannot be explained as Gadd, Oppenheim and Probets (2003) and Crow (2002) found that journal publishers did allow self-archiving.
Repositories can either be institutional or cross-institutional or discipline-based. There are many cross-institutional repositories which hold e-print and post-prints (Hitchcoc, 2003) , but an example of a successful venture is the arXiv.org (http://arxiv.org/). This repository was developed by Ginsparg, Paul (1996) at the Los Alamos National Laboratory in 1991 but has since moved to Cornell University and funded by Cornell, the National Science Foundation and participating institutions. This archive focuses on research papers in physics and its related disciplines, nonlinear science, mathematics, computer science and quantitative biology submitted by researchers from all over the world. This archive pays attention to the needs of users and authors and plays down the role of the publisher as processes are highly automated. Users can retrieve papers from the archive either through an online web interface, or via e-mail links. Similarly, authors can submit their papers or reports to the archive, by either using the web interface, ftp or using their e-mail. Authors can update their submissions if they choose to, and previous versions of articles remain available for users to view. Users can also register to automatically receive a listing of newly submitted papers in areas of interest to them. An example of a domain well covered by this archive is high energy physics theory (http://arxiv.org/hep-th). The archive was started in 1991 and was intended for less than 200 physicists working on "string theory". Within a few months, users of the archive grew to over 1000 and by 2009 it typically processed 489,368 transactions per day (Ginspar, 1994; . As in 2010, the repository held roughly 614,672 full-text e-prints and growth rate of more than 40,000 new submissions per year. Its usage grew because physicists need to communicate quickly and easily. This type of publication channel soon becomes indispensable to physicists, especially for those in developing countries. The repository works on the simple premise that if researchers are writing without the expectation of making money directly from their efforts, then there would be no reason why anyone else should. Brinkman (2002) remarked that physicists who used the arXiv site did not appear concerned that the papers on it were not refereed. To the physicists the repository acts as a comprehensive "archival aggregator", a place where they could browse or search and be assured that the relevant articles they need can be found and if not, it is because it does not exist. This model works very well for the physicists but are slow to take off in a field such as medicine, where posted materials are substantially reviewed before they are published in an archive (Kling, Spector and McKim 2002) The listing above indicates that:
• The repositories do not undertake peer reviewing and provide an archival option to institutional works.
• Most of the Malaysian repositories are institutional or department based. Only two are cross institutional (MyAIS and MyManuskrip) • Most repositories deposit all types of items; scholarly and non-scholarly, including journal articles, conference papers, examination questions, final year student project reports, theses and dissertations, research reports, images, news clippings and teaching resources.
• UUM and UM have provided access to their theses and dissertation collections in separate repositories, which makes good sense especially if the collections are delivered full-text, which would need huge storage and computing power for speedier access.
• Most theses collections except for UM are delivered in a single PDF file, which is cumbersome for users as downloading and opening the folder will consume more time as some of the files can be as large as over 50MB.
• Some Universities such as UPM and UTEM provide access to only about 25 pages of their theses collections.
• Most repositories are hosted and managed by the libraries. At UM, three repositories are hosted at the Faculty of Computer Science (MyAIS, MyManuskrip and DSpace@UM).
The Berlin Declaration (Berlin 2003) identifies two conditions of OAI: (a) Users should be given free access and a license to copy, use, distribute, transmit and display of all contributions by authors and right holders; and (b) Academic institutions, scholarly society, governance agency are responsible for making available and maintaining the digitized content of works in repositories which are OAI compliant.
This will ensure that contributions are available for unrestricted access in a long term archiving environment. In this spirit then, the restrictions imposed by Malaysian repositories need to be looked at seriously as this would mean using systems to behave like a rich library catalogue (providing rich metadata information and limiting access to items). It must be remembered that accessibility will result in usability and hopefully citation. It is a matter of librarians persuading university governance to adopt the policy.
Previous studies have indicated that articles are being cited more (Antelman 2004; Eysenbach 2006) . Swan (2010) examined 31 studies about the citation advantage of OA articles and found 27 studies reported positive citation advantages and 4 studies reported no citation advantage. Lawrence (2001) compares citation counts and online availability of 119, 924 conference titles in computer science obtained from DBLP (dblp.uni.ytier.de) using Research Index and exclude self-citation. Lawrence found correlation between the number of times an article is cited and the probability that the articles are freely available online. The mean citation of offline articles was 2.74 compared to 7.03 for OA online articles. Other studies have stressed that the increase in citation of OA articles are discipline dependent, that is citations occur more in fields such as life sciences, engineering, physics and mathematics (Craig et al. 2007 ). The list of highly ranked repositories in Open DOAR substantiates this point as repositories in the top ten perform well in terms of accessibility and web visibility. Also, the highly ranked repositories are those in the fields where the tradition for self-archiving and using open archive repositories are highly preferred as exemplified by Arxiv.org amongst the physicists.
JOURNALS
Unlike repositories, journals especially those which are scholarly, are peer reviewed. identifies three types of journal publishing models; the traditional toll access journals, the golden journals and the green journals (see Figure 2 ). In the Golden publishing model, the author pay-to-publish practice is often used as is practiced by medical journals such as PLoS Medicine which is a peer reviewed medical journal, where the cost of publishing is transferred to authors and users are given full access to articles. In the Green approach, user access is provided at various stages that is: Article available to ALL Publications can be cited a) at the pre-print stage, where authors submit to OA repositories to get feedback from readers, improves on their articles before submitting to OA journals which becomes accessible to all; b) at the accepted stage where, the authors' submissions are peer reviewed before being accepted by OA journals which, subsequently make them available to all, and c) at the post-print stage where, authors submit their post-prints to an OA repository after informing or obtaining permission from OA journals publisher of his intention to deposit his article in his institutional or cross institutional repositories which makes their works accessible by all. In the "Green" case the visibility is increased
The number of electronic journals is increasing. This growth is derived from institutional and professional publishers who want to increase access to the contents of their journals without any restrictions. The pull factor is the increase in readership and citation to the contents. : 2010-04-16 11:15:35 Another pull factor to publish on Open Access is studies which indicate that OA journals are receiving citation and impact. A study by Testa and McVeigh (2004) (Table 4 ) who wanted to find out whether the OA journals performed differently from other non-OA journals in the various fields using ISI (Institute for Scientific Information) citation metrices. Analysis of the performance of these OA journals show that the majority of OA journals are listed in the lower quartile category of journals in their subjects based on their impact factor. However, the OA journals performed better when ranked by their immediacy index. This means that because OA journals are made accessible earlier, the likelihood of being cited earlier is higher. This is especially true in the fields of medicine, life sciences, physics, engineering, mathematics and chemistry. The number of OA journals in the ISI databases have increased to 479 as reported in the JCR 2008 (revised version) (Giglia 2010; Hitchcock 2010; Agerback and Nielsen 2010) . Also, 225 titles out of 479 (47%) show better performance in terms of the Immediacy Index than in Impact Factor (56% in Chemistry, 56% in Mathematics-Physics-Engineering, 41% in Life Sciences and 49% in Medicine). Eysenbach (2006) , compares citation counts received by 1,492 articles (grouped into OA and non-OA journals) pubished in PNAS: Proceedings of the National Academy of Sciences between June and December 2004. Using a logistic regression model, he found that OA articles are more likely to receive citation than non OA articles and concluded that OA articles are likely to benefit through accelerated dissemination and early use. Rowland and Nicholas (2005) reported on a study commissioned by the Publishers Association and the International Association of STM Publishers to find out the attitudes and perceptions of 5,513 authors about the new publishing models initiated by the digital environment. The authors were solicited from Australia, India, Mexico, France, Greece, the USA and UK, whose names were obtained from the mailing list of the Institute for Scientific Information (ISI). A total of over 76,000 email invitations to answer the questionnaire were posted and only 5,513 gave complete responses (7.2%). The respondents were active authors for they reported as being referees, journal editors or editorial board members in the previous 12 months. It was found that authors chose journals to publish (in order of priority) in terms of the following criteria; a) reputation of the journal, b) wide readership, journal with impact factor, c) speed of publication, d) reputation of the editorial board, e) journal which allows preprint and post-print publishing, f)
as well as journals which allow authors to retain copyright.
The open ended sections revealed more information as authors indicate wanting the right to unlimited distribution and copyright of their work. Although the majority of authors felt that the reviewing process is important, many were dissatisfied with the time it takes. The authors in the sample also indicated high reliance on electronic medium to identify articles that are relevant to their needs. They follow links given in article references, use abstracting and indexing databases, search publishers' websites, search Google, Google Scholar and other search engines. The majority, (over 60%) have little knowledge or none at all about journals or institutional repositories. Authors anticipate the following outcomes of publishing (in order of importance): a) articles will be easier to obtain, b)
libraries will have more money to spend, c) authors will publish more often, d) fewer articles will be rejected, and e) the quality of articles will improve.
A minority of the author (20.1%) thinks that OA publishing is a bad thing. A significant number of senior authors believe downloads to be a more credible measure of the usefulness of research. The results of this study indicate that there is a great deal that librarians can do to inform academics of publishing initiatives to make them more aware of their options to publish. 
Monitoring
Currently, repository's presence on the Web is being analysed by the Cybermetrics Laboratory in Spain (Ranking Web 2010; Aquillo 2010) which carries out quantitative studies about scientific communications through electronic journals and institutional repositories on the web. The ranking is done in accordance with the following indicators (Ranking Web 2010). Data from Open DOAR and ROAR was used for the analysis. The four ranks were combined according to a formula where each one has a different weight but maintain the ratio 1:1 between activity (size sensu lato) and impact (visibility).
Based on the 2010 data, the Cybermetrics Lab listed the top 800 repositories. The ranking indicates that the top 20 repositories come from the United states, France, Germany and the European countries where establishing OA repositories are active (Table 5 ). Table 6 indicates that amongst the top 20 out of 100 OA initiatives listed under Southeast Asian countries, the active countries are Thailand, followed by Malaysia, Indonesia and Singapore. Amongst the 800 repositories, the repositories at UPM was ranked at 159, UUM at 246, UM at 356, UKM at 408 and Universiti Telekom Petronas at 559. The performance of Malaysian universities in terms of Southeast Asian countries is indicated in Table 6 . It is curious to note that except for those top ranked universities which are active in OAI research (MIT, Virginia Tech in the USA), the other highly ranked universities seem less active. The Oxford University E print repository is ranked at 504 and the Oxford University Research Archive is ranked at 707. The performance of Malaysian repositories amongst the 8000 world repositories is given in Table 7 .
The Cybermetrics Laboratory also provides ranking by country (Table 8 ) using a different sets of indicators listed below:
• System: Number of universities in the Top 500 in the given country, divided by the mean position of those institutions.
• Access: A score built according to ranks (5 points for a university in the top 100, 4 points for 101-200, 3 points for 201-300, 2 for 301-400 and 1 for 401-500) divided by the population size (root of the population in thousands) of the country (World Bank, 2007) .
• Flagship: A normalized score (100 for positions 1-20, 96 for 21-40, and so on) based on the leading university rank for countries with institutions among the Top 500.
• Economic: Same score as the access defined before but divided by the GDP (PPP) per capita for the country in question (World Bank, 2007) . Bailey (2006) proposed that librarians should be able to advice university management about the feasibility of setting up institutional repositories using OA software to increase institutional visibility and impact and to educate academics about self-archiving, to inform about the types of institutional materials that can be archived and the degree of accessibility given to users. The presence of Malaysian academic libraries in ROAR shows an awareness of academic librarians about this issue. However, the spirit of OA is not being readily assimilated as restrictions are being imposed by some libraries, to their academic's journal articles and especially theses and dissertations. should mean "removing permission barriers". Libraries may adopt the Creative Commons license agreement where the rights remain with the authors who may grant users with certain rights or the authors give up all rights and makes his work available freely to the public.
Libraries could also embed QA issues into user education programmes at both undergraduate, postgraduate and academic staff levels. This would help increase awareness and adoption. Suber (2003) proposed that advocating to help remove all woes faced by libraries as it removes serials pricing crises, remove legal barriers from copyright laws and license agreement. He observed that even though libraries pay huge sums of money to subscribe journals, their freedom to archive is limited by licensing agreements. In a sense, libraries now pay more "in order to get much less". Suber terms the crises libraries face as "permission crisis". Adopting the policy makes scholarly literature become available to everyone and users are allowed to read, download, share, store, print, link and cite. Just think if all librarians manage to influence the academic publishers in their institutions to adopt the OA policy, there would be no more subscriptions, pricing issues are solved, permission crisis is removed and what exist are mutual linking of inter-university repositories, a situation of sharing and using. The costs of providing OA repositories and OA journals are absorbed by the funding institutions. But of course this is an ideal situation as there will always be those who are overly cautious about opening access to their institutional scholarly works which are usually underuse because other users are simply unaware of their existence. Suber (2004) identified the advantages libraries get when advocating OA repositories and OA journals:
Remove Price Crisis and Limited Permission Crisis
• Libraries have the right to archive for example, journal issues as a backup to existing sites or to archive past print issues to supplement those available online. This is especially true for journals which have long print runs.
• Libraries would be able to convert materials to new media format to keep them readable as technology changed.
• Libraries would make all materials available to all users, on and off site.
• Users would not be limited by password, IP address, usage hours or ability to pay.
• Libraries could emphasize that faculties should donate their research papers to the repositories to increase visibility. In return, faculty could equally use other items available in the repositories.
• Libraries do not have to negotiate for prices or licensing terms.
• Libraries need not cancel serials due to reduced budget. Bailey (2006) , itemized how libraries can help in the development of institutional repositories :
Help in the Development of Institutional Repositories
• Help create IR policies and procedures • Provide feedback about the work process of the IR • Assist in designing the IR user interface so that it is clear, easy to use, and effective • Help identify self-archiving activity and processes in their various institutions • Promote the IR to faculty and graduates • Introduce IR in user education programmes • Provide assistance to academics and students on how to deposit items and search for items.
• Help in enhancing the descriptors or metadata to items in IRs • Help in monitoring the quality control of deposits in IRs as chief cataloguers have done for years for library catalogue entries.
Provide Advice to AO Journal Publishers
Librarians can advice institutional academic journal publishers to adopt the golden publishing model used by PLoS Medicine, if institutional support is not available. Ask authors to pay a minimal sum to publish their refereed and accepted article and users are given full access. This situation is quite plausible as most researchers obtain funding for their research and the cost of publishing can be absorbed by such funds. 
Libraries as Publishers of OA journals

Libraries Can Collaborate in Building Special Collections
There have been successful OA initiatives which involve the collaboration between both libraries and research groups. Examples are MIT libraries/Hewlett Packard in DSpace (Mackenzie, et al. 2003) and University of Virginia Libraries in Fedora . At the University of Malaya, two initiatives grew from such collaboration. Libraries often synchronize this collaborative venture as part of their digitization project. This is absolutely true for special libraries which are not well funded. In this collaborative repository (Zainab, Abrizah and Hilmi 2009) , DBPL has successfully digitized 69 titles of original Malay manuscript costing close to RM60,000 using allocations from the research grant. Another partner of the digital library is the University of Malaya Library which benefitted from the project by getting 102 titles of their Malay manuscripts digitized which cost about RM90,000 and a dedicated microform scanner used to convert microform version of manuscripts to the digital format (costing over RM50,000 Respondents were motivated by the principle and understood that this would make their work more accessible and visible. There was fear about copyright and plagiarism issues and the fear that depositing their pre-prints would prevent their work from getting published. The respondents also perceived that a mandate from the university and funding bodies would help put these worries to rest.
In both these collaborative initiatives, libraries win in terms of;
• Getting their rare items digitized without incurring any financial cost • Obtaining more experience in setting up an OA repository and understanding the processes that need to be structured; and • Making their institutional research and rare items more visible and open to the public to be read, use and cited.
Van Westrienen and Lynch (2005) clearly say it all. Their world survey of institutional repositories revealed problems such as the difficulties of convincing faculties about the value of institutional repositories; problems of convincing them to contribute their works, problem of ironing out issues of copyright and intellectual property, the suspicion authors have with rights, the problem of dispelling believes of losing impact and scholarly credit, and the cumbersome submission system of some archives which "put off" some faculties. Problems such as copyright ownerships seem to be able to be resolved, as attitudes are beginning to change. More e-print, e-journal and print journal publishers are going green by allowing authors to retain the copyright to their works. The Electronic Journal of Comparative Law (EJCL), British Medical Journal and Nucleic Acid Review (the latter two had recently switched to an open source model) allow their authors to keep their copyright and this is mentioned in the copyright notice that articles to be produced for educational purposes and other uses should seek author's permission. In this situation, the publisher asks only for a license to publish the article as the first publisher. Authors are allowed to republish their article on other platforms and are obliged to mention EJCL as the original source. This is becoming a typical copyright policy adopted by many electronic journals and the majority of authors (71%) who published in journals also agree that they should be allowed to keep copyright of their works (Hoon 2006) .
CONCLUSION
OA electronic journals, e-print repositories and archives could make Malaysian research available and visible and increase the chances for use and exchange of ideas among scholars within similar disciplines. The "end" of scholarly communication may therefore be fulfilled, that is to provide an environment for scholarly inter-communication, establishing recognition for authors, conferring authors with the right to disseminate various versions of their articles as reflected by an on-going research activity, and allowing authors to disseminate to the largest audience possible. The future of scholarly communication will definitely be dominated by OA electronic journals and archives as a channel for communication, and should be planned on an initiative in various focused subject areas as exemplified by arXiv.org and E-print in Library and Information Science (E-LIS), which encourage authors to submit their articles to the e-print repositories.
Where do libraries fit in this situation? Subject librarians and faculty liaison librarians could play the role of creating awareness amongst academics of the various faculties they are responsible for. To contend that academics know about the existence of electronic journals and repositories within their discipline is more often a fallacy. With the current universities' emphasis for their faculty members to publish in journals, librarians could help by making them aware that more OA journals are refereed, some are highly cited and indexed by the ISI databases and SCOPUS. With a little bit of homework, the data can be given to them as evidence. Academics could be informed either through personal emails or an online directory of electronic journals categorized by broad disciplines as reflected by the faculties which exist within the university. Subject indexes could inform academics of the types of OA journals, and e-print archives that are available in the respective disciplines, and also provide information such as the refereeing status of the journals, their impact factor, if any, and whether they are on Open Access. On top of this, the OA journals and repositories electronic journals should be catalogued as a resource, searchable in the library's OPAC and actively linked to the actual electronic OA journals. Ultimately, it is the case of, whether the academics' knowledge about the OA electronic journals will induce them to start using it for dissemination and research consumption -a case of "to know is to use".
